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SPECIFICATION 

TITLE OF THE INVENTION 

BALL BEARING 

1 • Field of the invention 
5 The present invention relates to a ball bearing used 

for a differential mechanism or the like which is mounted on, 
for example a vehicle. 
2 . Description of the prior art 

A pinion shaft of a differential mechanism mounted on 
10 a vehicle is rotatadsly supported by means of a tapered roller . 
bearing at its both sides in an axial direction. If the pinion 
shaft is supported by means of the tapered roller bearing, 
running torque is increased, so that efficiency of the 
differential mechanism may be deteriorated. For this reason, 
15 a technology for supporting the pinion shaft by means of a 
double row ball bearing has been proposed (refer to, for 
example Japanese Patent Application Publication No . 
2002-117091) . 

Fig. 8 is a cross sectional view of a differential 
20 mechanism 100 which employs a double row ball bearing for 
supporting a pinion shaft. The pinion shaft 102 which is 
rotatably supported about a shaft center by a pair of ball 
bearings 103 and 104 is housed within a differential retaining 
shield 101 of the differential mechanism 100. The ball 
25 bearings 103 and 104 have a configuration in which PCDs (Pitch 
Circle Diameter) of balls of each row, inner and outer ring 
raceway diameters thereof are different, and are called a 
tandem type double row ball bearing. 

Incidentally, when the pinion shaft begins to rotate, 
30 oil in the differential retaining shield 101 reaches an oil 
outlet port 107 from an oil inlet port 106 of an oil circuit 
105, is led so as to be supplied to an upper part of the ball 
bearings 103 and 104, and circulates within the differential 
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retaining shield 2 so as to lubricate the ball bearings 103 
and 104. 

As described above, when the oil Is Introduced Into the 
ball bearings 103 and 104, since the ball bearings 103 and 
104 are the tandem type ball bearings and the pinion shaft 
rotates about the shaft center, there is high possibility that 
a large amount o£ oil among the oil supplied between bearing 
rings in the ball bearings 103 and 104 will be supplied into 
the ball bearings 103 and 104. 
Summary of the Invention 

A ball bearing of the present invention comprises: an 
inner ring member having double raceway surfaces ; an outer 
ring member which is concentrically arranged with said inner 
ring member and has double raceway surfaces corresponding to 
each raceway surface of said inner ring member; double row 
balls which are axxanged between the raceway surfaces of each 
row of said inner ring member and said outer ring member; and 
cages for holding the balls in each row in equally distributed 
positions in a circumferential direction, wherein one cage 
among these cages comprises a pocket portion for housing said 
balls , and an annular portion integrally formed with this 
pocket portion, and wherein the annular portion of said one 
cage is arranged between a shoulder portion of said inner ring 
member and a shoulder portion of said outer ring member via 
a clearance having a radial fine dimension. 

The annular portion of the cage is arranged between the 
shoulder portions of the inner and outer ring members via the 
clearance having the radial fine dimension as above 
configuration, so that a lubricant is supplied between the 
outer ring member and the inner ring member as much amount 
as needed, thereby making it possible to certainly lubricate 
the inside of the ball bearing in a state of suppressing an 
increase in torque. 



Moreover, a ball bearing of the present invention 
comprises : an inner ring member having raceway surfaces with 
different diameters on a major diameter side and a minor 
diameter side; an outer ring member which is concentrically 
arranges with this inner ring member and has raceway surfaces 
with different diameters on the major diameter side and the 
minor diameter side corresponding to each raceway surface of 
said inner ring member; double row balls which are arranged 
between respective raceway surfaces of said inner ring member 
and said outer ring member; and cages on the major diameter 
side and the minor diameter side for holding the balls in each 
row in equally distributed positions in the circumferential 
direction, wherein the cage on the minor diameter side among 
said cages comprises a pocket portion for housing said balls, 
and an annular portion integrally formed with this pocket 
portion, and wherein said annular portion of said cage on the 
minor diameter side is arranged between a shoulder portion 
of said inner ring member and a shoulder portion of said outer 
ring member via a clearance having a radial fine dimension. 

In the so-called tandem type double row ball bearing 
provided with the raceway surfaces with the different 
diameters in the inner and outer ring members as above 
configuration, it has been difficult to restrict the amount 
of lubricant in particular, but according to an easy 
configuration of arranging the annular portion of the cage 
between the shoulder portions of the inner and outer ring 
members via the clearance having the radial fine dimension, 
the lubricant can be supplied between the outer ring member 
and the inner ring member as much amount as needed, thereby 
making it possible to certainly lubricate the inside of the 
ball bearing in a state of suppressing an increase in torque. 

Moreover, a ball bearing of the present invention is 
a ball bearing used in a part where a lubricant passes through 



an annular space between an inner ring member and an outer 
ring member^ It: comprises: an Inner ring member having double 
raceway surfaces; an outer ring member which Is 
concentrically arranged with this Inner ring member and has 
double raceway surfaces corresponding to each raceway surface 
of said Inner ring member; double row balls which are arranged 
between the raceway surfaces of each row of said Inner ring 
member and said outer ring member; and cages for holding the 
balls In each row In eq^ually distributed positions In the 
circumferential direction, wherein one cage among said cages 
comprises a pocket portion for housing said balls, and an 
annular portion Integrally formed with this pocket portion, 
and wherein said annular portion of the one cage Is arranged 
between a shoulder portion of said Inner ring member and a 
shoulder portion of said outer ring member via a clearance 
having a radial, fine dimension. 

In the ball bearing used In a part where the lubricant 
passes through an annular space betweian said Inside and 
outside rings as described above. It has been difficult to 
restrict the amount of lubricant In particular, but according 
to an easy configuration of arranging the annular portion of 
the cage between the shoulder portions of the Inner and outer 
ring members via the clearance having the radial fine 
dimension, the lubricant can be supplied between the outer 
ring member and the Inner ring member as much amount as needed, 
thereby making It possible to certainly lubricate the Inside 
of the ball bearing In a state of suppressing an Increase In 
torque . 

Moreover, a ball bearing of the present Invention Is 
a ball bearing used In a part where a lubricant passes through 
an annular space between an Inner ring member and an outer 
ring member. It comprises : an Inner ring member having raceway 
surfaces with different diameters on a major diameter side 



and a minor diame-ter side; an out:er ring member which is 
concentrically arranged with this inner ring member and has 
raceway surfaces with different diameters on the major 
diameter side and the minor diameter side corresponding to 
each raceway surface of said inner ring member; double row 
balls which are arranged between respective raceway surfaces 
of said inner ring member and said outer ring member; and cages 
on the major diameter side and the minor diameter side for 
holding the balls in each row in equally distributed positions 
in the circumferential direction, wherein the cage on the 
minor diameter side among said cages comprises a pocket 
portion for housing said balls, and an annular portion 
integrally formed with this pocket portion, and wherein said 
annular portion of said cage on the minor diameter side is 
arranged between a shoulder portion of said inner ring member 
and a shoulder portion of said outer ring member via a 
clearance having a radial fine dimension. 

In the tandem type double row ball bearing with 
different raceway diameters in particular., in a state where, 
for example the inner ring member is rotating about a shaft 
center, the lubricant supplied to the annular space between 
the inner and outer ring mexobers flows out of the annular space 
at high speed compared with that of a double row ball bearing 
with the same raceway diameter. 

However, in the ball bearing of the present invention, 
the amount of lubricant supplied to the annular space is 
restricted, so that a speed of the lubricant flowing within 
the annular space is suppressed, thereby making it possible 
to certainly lubricate the inside of the bearing. 

Moreover, an axial end face on a side of the raceway 
surface with major diameter of said outer ring member is 
axially closely positioned to the side of the raceway surface 
with minor diameter of said inner ring member compared with 



an axial end face of a side of the raceway surface with major 
diameter of said inner ring member. 

In a configuration where the axial end face on the side 
of the raceway surface with major diameter of the outer ring 
member is axially closely positioned to the side of the 
raceway surface with minor diameter of the inner ring member 
compared with the axial end face of the side of the raceway 
surface with major diameter of said inner ring member as 
described above, since a side of the ball which fits between 
raceway surfaces with major diameter is widely opened, the 
lubricant is discharged outside the bearing smoothly and in 
a short time, so that foreign materials, such as metal 
abrasion powder, are also quickly discharged with the 
lubricant . 

Incidentally, a line of action of a bearing portion on 
a side of the xaceway surface with major diameter in this ball 
bearing is inclined towards a bearing portion on the side of 
the raceway surface with minor diameter. 

According to this configuration, even when the side of 
the ball which fits between the raceway surfaces with major 
diameters is widely opened, functions as the bearing, such 
as weight load capacity or the like can not be deteriorated. 

Moreover, a ball bearing of the present invention is 
a ball bearing used in a part where a lubricant passes through 
an annular space between an inner ring member and an outer 
ring member, it comprises: an inner ring member having a 
single raceway surface; an outer ring member which is 
concentrically arranged with this inner ring member and has 
a raceway surface corresponding to the raceway surface of said 
inner ring member; a plurality of balls arranged between 
raceway surfaces of said inner ring member and said outer ring 
member; and a cage for holding these balls in equally 
distributed positions in the circumferential direction. 



wherein said cage comprises a pocket portion for housing said 
balls , and an annular portion integrally formed with this 
pocket portion, and wherein said annular portion of said cage 
is arranged between a shoulder portion of said inner ring 
member and a shoulder portion of said outer ring member via 
a clearance having a radial fine dimension. 

The annular portion of the cage is arranged between the 
shoulder portions of the inner and outer ring members via the 
clearance having the radial fine dimension as above 
configuration, so that a lubricant is supplied between the 
outer ring member and the inner ring member as much amount 
as needed to thereby lubricate the inside of the bearing 
certainly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross sectional view showing an entire 
configuration of a differential mechanism in an embodiment 
of the present invention; 

Fig. 2 is an expanded cross sectional view of a principal 
part in Fig. 1; 

Fig. 3 is an expanded cross sectional view showing sl 
first double row ball bearing in Fig. 1; 

Fig. 4 is a partial front view of the first double row 
ball bearing in Fig. 1; 

Fig. 5 is an expanded cross sectional view of a principal 
part in another embodiments- 
Fig. 6 is an expanded cross sectional view showing a 
first double row ball bearing in Fig. 5; 

Fig. 7 is an expanded cross sectional view of a first 
double row ball bearing further shown in another embodiment ; 
and 

Fig. 8 is a cross sectional view showing an entire 
configuration of a conventional differential mechanism. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Hereinafter, descrxp-tlon will be made of a ball bearxng 
of the present invention based on drawings taking an example 
of a tandem type double row ball bearing which is applied to 
a bearing for supporting a pinion shaft of a differential 
mechanism mounted on a vehicle. 

Fig. 1 is an entire cross sectional view showing a rough 
configuration of a differential mechanism^ Fig. 2 is an 
expanded cross sectional view of a principal part thereof. 
Fig. 3 is a cross sectional view of a first double row ball 
bearing where a part shown in Fig. 2 is further expanded, and 
Fig. 4 is a partial front view of the first double row ball 
bearing. 

Description will be made of an entire configuration of 
a differential mechanism 1. As shown in Fig. 1, the 
differential mechanism 1 comprises a differential retaining 
shield 2. The differential retaining shield 2 consists of 
a front case 3 and a rear case 4 . Both cases 3 and 4 are fixed 
by a bolt nut 2a. Annular walls 27A and 27B for mounting 
bearings are formed inside the front case 3 . The differential 
retaining shield 2 houses a differential transmission 
mechanism 5 for differentially interlocking right and left 
wheels, and a pinion shaft 7 having a pinion gear 6 on one 
side. The pinion gear 6 is engaged with a ring gear 8 of -the 
differential transmission mechanism 5. A shaft portion 9 of 
the pinion shaft 7 is formed in a step shape so that the further 
the other side is, the smaller the diameter thereof may become 
as compared with that of one side. 

The shaft portion 9 of the pinion shaft 7 is rotatably 
supported by the annular wall 27A on one side (pinion side) 
via a first double row angular contact ball bearing 10 (it 
is called a first ball bearing) . The shaft portion 9 of the 
pinion shaft 7 is rotatably supported by the annular wall 27B 
on the other side (a counter pinion side which is a side 
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opposite to the pinion side) via a second double row angular 
contact ball bearing 25 (It Is called a second ball bearing) . 

An oil circuit 40 is formed between an outer wall of 
the front case 3 and the annular wall 27A on the pinion side. 
An oil inlet port 41 of the oil circuit 40 is opened to the 
ring gear 8 side of the oil circuit 40. An oil outlet port 
42 of the oil circuit 40 is opened to a portion between the 
annular walls 27A and 27B. Oil 50 is stored at a level Ii in 
the differential retaining shield 2 in a shutdown state. 

As shown in Fig. 2, the first ball bearing 10 comprises 
a single first outer ring member 11 having an outer ring 
raceway surface with major diameter 11a on the pinion side 
and an outer ring raceway surface with minor diameter lib on 
the counter-pinion side , and a first attachment 21 . The first 
ball bearing 10 is comprised by means of axially attaching 
the first attachment 21 to the first outer riiig member 11 from 
the pinion side toward the counter-pinion side. 

The first outer ring member 11 is fitted to an inner 
radius surface of the annular wall 27A. A counter-bored outer 
ring is employed as the firBt outer ring member 11. A plane 
portion 11c which has a diameter larger than that of an outer 
ring raceway surface with minor diameter lib and extends to 
the outer ring raceway surface with major diameter 11a is 
formed between the outer ring raceway surface with major 
diameter 11a and the outer ring raceway surface with minor 
diameter lib of the first outer ring member 11. According 
to the configuration described above, an inner peripheral 
surface of the first outer ring member 11 is formed in a step 
shape . 

An annular piece lie, which radially pro jects Inwardly, 
namely towards the first inner ring member 13 side, is 
integrally formed with a shoulder portion llh of the first 
outer ring member 11 on the counter-pinion side. 



The first attachment 21 comprises the single first Inner 
ring member 13 having an Inner ring raceway surface with major 
diameter 13a radially opposing to the outer ring raceway 
surface with major diameter 11a of the first outer ring member 
11 and an Inner ring raceway surface with minor diameter 13b 
radially opposing to the outer ring raceway surface with minor 
diameter lib, a set of balls 15 In a major diameter side on 
the pinion side and a set of balls 16 in a minor diameter side 
on the counter-pinion side, and cages 19 and 20 for holding 
the balls 17 and 18 comprising each set of balls 15 and 16 
in ecpjally distributed positions in a circumferential 
direction. The first inner ring member 13 is inserted in the 
pinion shaft 7. 

An end face on the pinion side 13d in the first inner 
ring member 13 contacts an end face 6a of the pinion gear 6 
from an axial direction, and the fixst inner ring member 13 
is axlally disposed between the end face 6a of the pinion gear 
6 and a plastic spacer 23 for preload setting attached outside 
in the middle of the shaft portion 9 of the pinion shaft 7. 

A plane portion 13c which has a diameter larger than 
that of the inner ring raceway surface with minor diameter 
13b and extends to the inner ring raceway surface with major 
diameter 13a is formed between the inner, ring raceway surface 
with major diameter 13a and the inner ring raceway surface 
with minor diameter 13b of the first inner ring member 13. 
According to this configuration, an outer peripheral surface 
of the first inner ring member 13 Is formed In a step shape. 

As shown In Fig. 3 and Fig. 4, In the first ball bearing 
10, a diameter of the ball 17 In the set of balls 15 in the 
major diameter side and a diameter of the ball 18 In the set 
of balls 16 In the minor diameter side are equally formed, 
and pitch circle diameters Dl and D2 corresponding to each 
set of balls 15 and 16 are different, respectively. That is. 
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the pitch circle diameter Dl of the set of balls 15 In the 
major diameter side is set larger than the pitch circle 
diameter D2 of the set of balls 16 in the minor diameter side. 
The first ball bearing 10 which has the sets of balls 15 and 
16 whose pitch circle diameters Dl and D2 are different like 
this is called the tandem type double row ball bearing. 

In the first ball bearing 10, an end face on the pinion 
side lid of the first outer ring member 11, namely an axial 
end face on the side of the raceway surface with major diameter 
is closely located to the side of the raceway surface with 
minor diameter 13b of the first Inner ring member 13 
(counter-pinion side), along the axial direction as compared 
with the end face on the pinion side 13d of the first Inner 
ring member 13, namely, an axial end face of the side of the 
raceway surface with major diameter. 

According to this configuration, the pinion side of the 
ball 17 in the set of balls 15 on the major diameter side is 
widely opened, so that It Is used as annular discharge space 

60 for discharging the oil 50. 

Both lines of action 61 and 62 in the first ball bearing 
10. face In the same direction. In other words, both points 
of application PI and P2 are closely located to the pinion 
side with respect to an axial center of the first ball bearing 
10. Incidentally, 91 represents a contact angle between a 
radial plane vertical to a bearing axis C and the line of action 

61 of resultant force of forces transmitted to the ball 17 
by means of the raceway surfaces 11a and 13a of the first outer 
ring member 11 and the first inner ring member 13 in a bearing 
portion on the pinion side (on the side of the raceway surface 
with major diameter) of the first ball bearing 10. As will 
be obvious from such line of action 61, even when the end face 
on the pinion side lid of the outer ring member 11 is located 
on the side of the raceway surface with minor diameter 13b 
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as compared w±t:h t:he end face on t:he pinion side 13d of t:he 
Inner ring member 13, functions as the bearing, such as weight 
load capacity, of the first ball bearing 10 are not 
deteriorated . 

The second ball bearing 25 comprises a single second 
outer ring member 12 having an outer ring raceway surface with 
minor diameter 12a on the pinion side and an outer ring raceway 
surface with major diameter 12b on the counter-plnlon side, 
and a second attachment 22 as shown In Fig. 2. The second 
ball bearing 25 Is comprised by axlally attaching the second 
attachment 22 to the second outer ring member 12 from the 
counter-plnlon side toward the pinion side. 

In the second outer ring member 12, a plane portion 12c 
which has a diameter larger than that of the outer ring raceway 
surface with minor diameter 12b and extends to the outer ring 
raceway surface with major diameter 12a Is formed between the 
outer ring raceway surface with major diameter 12a and the 
outer ring raceway surface with minor diameter 12b. 

According to this configuration, the Inner peripheral 
surface of the second outer ring member 12 Is formed In a step 
shape. The second outer ring member 12 Is fitted to an Inner 
peripheral surface of the annular wall 27B. 

The second attachment 22 comprises a single second Inner 
ring member 14 having an Innex ring raceway surface with minor 
diameter 14a radially opposing to the outer ring raceway 
surface with minor diameter 12a of the second outer ring 
member 12, and an Inner ring raceway surface with major 
diameter 14b radially opposing to the outer ring raceway 
surface with major diameter 12b, a set of balls 28 In a minor 
diameter side on the pinion side and a set of balls 29 In a 
major diameter side on the counter-plnlon side, and cages 32 
and 33 for holding the balls 30 and 31 comprising each set 
of balls 28 and 29 In equally distributed positions In the 
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clrcum£erent:ial directiion. A stepped Inner ring is used as 
the second inner ring member 14 . The second inner ring member 
14 is inserted in the pinion shaft 1 , and the second inner 
ring member 14 is axially disposed between the plastic spacer 
23 for preload setting and a shield plate 37 . 

A plane portion 14c which has a diameter smaller than 
that of the inner ring raceway surface with major diameter 
14b and extends to the inner ring raceway surface with minor 
diameter 14a is formed between the inner ring raceway surface 
with minor diameter 14a and the inner ring raceway surface 
with major diameter 14b. According to this configuration, 
an outer peripheral surface of the first inner ring member 
14 is formed in a step shape. 

In the second ball bearing 25, a diameter of the ball 
30 in the set of balls 28 in the minor diameter side and a 
diameter of the J^all 31 i.n the set o£ balls 29 in the major 
diameter side are equally formed, pitch circle diameters D3 
and D4 corresponding to each set of balls 28 and 29 are 
different, respectively. That is, the pitch circle diameter 
D3 of the set of balls 28 in the major diameter side is set 
smaller than the pitch circle diameter D4 of the set of balls 
29 in the minor diameter side. This second ball bearing 25 
is also the tandem type double row ball bearing. 

In the second ball bearing 25, an end face on the 
counter-pinion side 12d of the second outer ring member 12, 
namely, an axial end face on the side of the raceway surface 
with major diameter is closely located to a side of the raceway 
surface with minor diameter (pinion side) of the inner ring 
member 22 along the axial direction compared with an end face 
on the counter-pinion side 14d of the second inner ring member 
22, namely, an axial end face on a side of the raceway surface 
with major diameter. 

According to this configuration, the counter-pinion 
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side of the ball 31 in the set of balls 29 in the major diameter 
side is widely opened to thereby form an annular discharge 
space 65 for discharging the oil 50. Incidentally, a 
direction of inclination of a line of action (not shown) in 
5 the second ball bearing 25 is a reverse direction of 
inclination with respect to the lines of action 61 and 62 in 
the first ball bearing 10. 

Since a configuration of each of the cages 19 and 20 
in the first ball bearing 10 and a configuration of each of 

10 the cages 32 and 33 in the second ball bearing 25 have similar 
figures having different diameters and axially facing to 
opposite directions, description will be made of the 
configuration of each of the cages 19 and 20 in the first ball 
bearing 10 as a representative example, hereinafter. 

15 Incidentally, since the oil outlet port 42 of the oil 

circuit 40 is opened between the annular walls 27A and 27B, 
it is configured that the oil 50 used for bearing lubrication 
supplied from the oil outlet port 42 of the oil circuit 40 
is firstly hits the cages 20 and 32 of an axial inside (the 

20 inside with reference to the axial direction) among each of 
the cages 19 and 20 in the first ball bearing 10 and the cages 
32 and 33 in the second ball bearing 25. 

A cage so called a snap cage is used as each of the cages 
19 and 20 in the first ball bearing 10, and the cages 32 and 

25 33 in the second ball bearing 25. 

As shown in Fig. 3, the cages 19 and 20 comprises pocket 
portions 19a and 20a each housing the balls 17 and 18, and 
annular portions 19b and 2 0b integrally formed on the 
counter-pinion side of these pocket portions 19a and 20a. 

30 The counter-pinion side among the cages 19 and 20, that 

is, the annular portion 20b of the cage 20 which holds the 
ball 18 in the set of balls 16 in the minor diameter side is 
arranged between shoulder portions llh and 13h of the first 
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outer ring member 11 and t:he first: inner ring member 13. An 
annular baffle piece 20c which radially projects inwardly (on 
the side of the shoulder portion 13h of the first inner ring 
member 13) is formed in the annular portion 20b. 

A first annular clearance 51 is formed between an outer 
peripheral surface 20e of the annular portion 20b of the cage 
20 and an inner peripheral surfaces llf of the annular piece 
lie formed in an inner peripheral portion of the shoulder 
portion llh of the first outer ring member 11. 

A second annular clearance 52 is formed between an inner 
peripheral surface 20f of the baffle piece 20c and an outer 
peripheral surfaces 13f of the shoulder portion 13h of the 
first inner ring member 13. 

Radial widths dl and d2 of the first annular clearance 
51 and the second annular clearance 52 are fine clearances 
set to be larger than "0" and 0.15 times or less of a diameter 
of the balls 17 and 18, respectively. 

An end face on the counter-pinion side llg of the first 
outer ring member 11, an end face of the counter-pinion side 
13e of the first inner ring member 13, and an end face on the 
counter-pinion side 20d in the annular portion 20b of the cage 
20 are substantially positioned on the same radial surface, 
respectively . 

As described above, since the configuration of each of 
the cages 19 and 20 in the first ball bearing 10 and the 
configuration of the cages 32 and 33 in the second ball bearing 
25 have similar figures having different diameters and 
axially facing to opposite directions, description of the 
cages 32 and 33 in the second ball bearing 25 will be omitted. 

As shown in Fig. 1, the differential mechanism 1 
comprises a companion flange 43. The companion flange 43 
comprises a shank portion 44 and a flange portion 45 
integrally formed with the shank portion 44 . The shank 
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por'tlon 44 Is a'ttached out:s±de a drive sha£t (not shown) of 
-the shaft portion 9 of the pinion shaft 7. 

Said shield plate 37 Is Interposed between an end face 
on the pinion side of the shank portion 44 and the end face 
on the counter-plnlon side 14d of the second Inner ring mexnber 
14. An oil seal 46 Is arranged between an outer peripheral 
surface of the shank portion 44 and an Inner peripheral 
surface of an opening on the counter-plnlon side of the front 
case 3. A seal protection cup 47 for covering the oil seal 
4 6 Is fixed to the opening on the counter-plnlon side of the 
front case 3. A threaded portion 48 Is formed In a heel on 
the counter-plnlon side of the shaft portion 9. The threaded 
portion 48 projects to a central female portion 41 of the 
flange portion 45 . A nut 4 9 Is screwed on the threaded portion 
48. 

The nut 49 Is screwed on the threaded portion 48 like 
this, so that the first Inner ring member 13 of the first ball 
bearing 10 and the second Inner ring member 14 of the second 
ball bearing 25 are axlally Inserted between an end face of 
the pinion gear 6 and an end face of the companion flange 43, 
thereby making It In a state where a predetermined preload 
Is given to the balls 17 and 18 of the first ball bearing 10 
and the balls 30 and 31 of the second ball bearing 25 via the 
shield plate 37 and the plastic spacer 23. 

In the above configuration, the oil 50 Is flipped up 
with a rotation of the ring gear 8 In operation. Is led so 
as to be supplied to an upper part of the first ball bearing 
10 and the second ball bearing 25 through the oil circuit 40 
within the front case 3, and circulates through within the 
differential retaining shield 2 so as to lubricate the first 
ball bearing 10 and second ball bearing 25. 

Incidentally, when the oil 50 Is supplied Into the first 
ball bearing 10 as described above, the oil 50 In question 
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flows through an annular space A between the first outer ring 
member 11 and the first Inner ring member 13 at high speed 
compared with that of a normal double row ball bearing which 
Is not a tandem type, so that there Is generated a phenomenon 
In which the oil Is discharged from an Inside of the bearing 
In a short time. Thus, unless the oil 50 Is supplied. It would 
be easy to fall In a poor lubricating state In this kind of 
double row ball bearing. However, since It Is In a state where 
the oil 50 Is sequentially supplied, such poor lubricating 
state will not happen. Conversely, a situation of a torque 
Increase can be considered by the oil 50 being supplied too 
much Into the bearing. 

However, In a case of this embodiment, the above first 
and second annular clearances 51 and 52 are provided, and the 
radial widths dl and d2 of the first and second clearances 
51 and 52 are set to be larger than 0 and 0.15 -times or less 
of the diameter of the balls 17, respectively. Therefore, 
the amount of oil 50 supplied Into the annular space A Is 
suppressed particularly by the annular piece lie and the 
baffle piece 20c. 

Thus, the oil 50 will be supplied Into the annular space 
A as much amount as needed from the first and second annular 
clearances 51 and 52, and the supplied oil 50 moves to the 
pinion side within the annular space A. The Increase In 
torque Is therefore suppressed, thereby making It possible 
to certainly lubricate the Inside of the bearing by the oil 
50 as much amount as needed. 

According to the embodiment of the present invention, 
the pinion side of the ball 17 in the set of balls 15 in the 
major diameter side is widely opened to form the annular 
discharge space 60, so that the oil 50 supplied into the 
annular space A will be discharged outside the first ball 
bearing 10 from the discharge space 60 quickly and smoothly. 
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Accordingly, even when metal abrasion powder would be 
mixed in the oil 5, this will be quickly discharged outside 
the first ball bearing 10 from the discharge space 60 with 
the oil 50. Thereby, making it possible to suppress to the 
minimum generation of indentation to the inner and outer ring 
raceway surfaces 11a, 13a, lib, and 13b caused by the metal 
abrasion powder. 

In a case of the second ball bearing 25, since a flow 
direction of the oil 50 only becomes an opposite direction 
(from the pinion side to the counter-pinion side) to that in 
the case of the first ball bearing 10, the oil 50 supplied 
Into an annular space B of the second ball bearing 25 certainly 
lubricates with the sufficient amount of oil 50 for 
lubrication, and moves within the annular space B. 
Accordingly, even when metal abrasion powder would be mixed 
in the oil 50, the metal, abrasion powder is quickly discharged 
outside from the discharge space 65 with the oil 50 . Thereby, 
making it possible to suppress to the minimum generation of 
indentation to the inner and outer ring raceway surfaces 12a, 
14a, 12b, and 14b caused by the metal sibrasion powder. 

In this embodiment, the first ball bearing 10 with small 
frictional resistance is used as the ball bearing on the 
pinion gear 6 side to which a heavy load is applied compared 
with that on the counter-pinion side 6. Accordingly, running 
torque thereof becomes smaller compared with that of the 
tapered roller bearing having been conventionally used, 
thereby making it possible to improve efficiency of the 
differential mechanism 1 . Furthermore, by means of using not 
a single row ball bearing but a double row ball bearing, it 
is possible to increase load carrying capacity compared with 
the single row ball bearing, thereby obtaining sufficient 
support rigidity. 

In addition to that, there is used the tandem type first 
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ball bearing 10 as the first ball bearing 10^ in which the 
pitch circle diameter Dl o£ the set o£ balls 15 in the major 
diameter side on the pinion gear 6 side is enlarged compared 
with the pitch circle diameter D2 of the set of balls 16 in 
5 the minor diameter side, so that it is possible to increase 
the number of balls 17 in the set of balls 15 in the major 
diameter side on the pinion gear 6 side to which heavier load 
is applied if the balls 17 and 18 in both rows have the same 
diameter, thereby making it possible to endure the heavy load. 

10 In each embodiment described above, shapes of both the 

first outer ring member 11 and the cage 20 in the first ball 
bearing 10 are changed, so that it is configured so as to reduce 
an area of a space formed between the shoulder portion lid 
of the inner and outer ring members 11 and 13 and an edge 

15 section of the cage 20, but it is not limited to this. 

For example. Fig. 5 and Fig. 6 are expanded sectional 
views of a principal-part in another embodiment of the present 
invention. In this embodiment, in the first ball bearing 10 
and the second ball bearing 25 which rotatably support the 

20 pinion shaft 7 about a shaft center, the annular portions 20b 
and 32b of the cages 20 and 32 of the axial inside are radially 
expanded inwardly and outwardly, so that it is configured so 
as to reduce the area of the space formed between shoulder 
portions of the inner and outer ring members 11, 13, 12, and 

25 14, and the annular portions 2bb and 32b of the cages 20 and 
32 . 

When making description specifically on the side of the 
first ball bearing 10, the baffle pieces 74 and 75 which 
radially project inwardly and outwardly are provided in the 
30 annular portion 20b of the cage 20 on the counter-pinion side 
among the cages 19 and 20. 

The first annular clearance 51 is formed between an 
outer peripheral surface 74a of the baffle piece 74 and the 
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Inner peripheral surface 11£ of the edge section of the 
shoulder portion llh on the counter-pinion side of the first 
outer ring member 11. The second annular clearance 52 is 
formed between an inner peripheral surface 75b of the baffle 
piece 75 of the annular portion 20b formed in the cage 20 and 
the outer peripheral surfaces 13f of the shoulder portion 13h 
of the first inner ring member 13. 

The radial widths dl and d2 of the first and second 
annular clearances 51 and 52 are set to be larger than 0 and 
0.15 times or less of the diameter of the balls 17 and 18 , 
respectively . 

The end face on the counter-pinion side llg of the first 
outer ring member 11, the end face on the counter-pinion side 
13e of the first inner ring member 13, and the end face on 
the counter-pinion side 20d in the annular portion 20b of the 
cage 20 are substantially positioned on the same radial 
surface, respectively. Since other configurations are 
similar to those of the embodiment described above, the same 
symbols are given thereto and description thereof will be 
omitted. 

According to this configuration, the amount of oil 50 
supplied into the annular space A is suppressed by the baffle 
pieces 74 and 75 formed in the annular portion 20b of the cage 
20, so that the oil 50 is supplied into the annular space A 
from the first and second annular clearances 51 and 52 as much 
amount as needed. The supplied oil 50 then moves to the pinion 
side within the annular space A to certainly lubricate the 
inside of the bearing by the oil 50. 

Moreover , even when metal abrasion powder would be mixed 
in the oil 5, it is quickly discharged outside the first ball 
bearing 10 from the discharge space 60 with the oil 50 , thereby, 
making it possible to suppress to the minimum generation of 
indentation to the inner and outer ring raceway surfaces 11a, 
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13a, lib, and 13b caused by the metal abrasion powder. 

Fig. 7 is an expanded cross sectional view of the first 
ball bearing 10 further showing another embodiment of the 
present invention. In this first ball bearing 10, a machined 
cage is used as the cages 19 and 20 which are formed by cutting 
processing, respectively. The cages 19 and 20 comprise 
annular portions 70 and 71, and 72 and 73 on both sides of 
the axial direction of the pockets 19a and 20a, respectively. 
Among the cages 19 and 20, an axial inside in the cage 20 on 
the counter-pinion side, namely, the annular portion 73 on 
the counter-pinion side comprises baffle pieces 74 and 75 
which radially project inwardly and outwardly, and is formed 
in T section. 

These baffle pieces 74 and 75 are closely positioned 
further to the counter-pinion side rather than the end face 
on the counter-pinion side 13e of the first inner ring member 
13, and a clearance 7 6 having a predetermined axial width d3 
is provided between the end face on the counter-pinion side 
13e of the first inner ring member 13 and the pinion side end 
face 75a of the baffle piece 75 according to this 
configuration. A clearance 77 having a predetermined radial 
width d4 is provided between the outer peripheral surface 74a 
of the baffle piece 74 on a radial outside and the inner 
peripheral surface llf of the shoulder portion llh on the 
counter-pinion side of the first outer ring member 11. 

An end face on the counter-pinion side 73a in the annular 
portion 73 on the counter-pinion side of the cage 20 is 
positioned on the pinion side with respect to the end faces 
on the counter-pinion side llg of the first outer ring member 
11 . 

Thus, the first outer ring member 11 is positioned oh 
the counter-pinion side with respect to the first inner ring 
member 13, so that the pinion side of the ball 17 in the set 
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of balls 15 In the major dxame'ber side xs widely opened. This 
opened port:lon Is utilized as the annular discharge space 60 
for discharging the oil 50. Since other configurations are 
similar to those of each embodiment described above, the same 
symbols are given thereto and description thereof will be 
omitted. 

According to the configuration described above, the 
pinion shaft 7 rotates about the shaft center, the oil 50 Is 
flipped with a rotation of the ring gear 8, the oil 50 Is led 
so as to be supplied to an upper part of the first and second 
ball bearings 10 and 25 through the oil circuit 40, and 
circulates within the differential retaining shield 2 so as 
to lubricate the first and second ball bearings 10 and 25. 

Incidentally, an opening area on the counter*plnlon 
side In the annular space A between the first outer ring member 
11 and the first Inner ring member 13 Is reduced by the baffle 
pieces 74 and 75 formed In the annular portion 73 of the cage 
20, so that the clearances 76 and 77 are formed, thereby the 
oil 50 Is supplied Into the annular space A from these 
clearances 7 6 and 77 with limitation of Its amount. 

Moreover, since the pinion side of the ball 17 In the 
set of balls 15 In the major diameter side Is widely opened 
to form the annular discharge space 60, the oil 50 supplied 
Into the annular space A will be discharged outside the first 
ball bearing 10 from the discharge space 60 quickly and 
smoothly . 

The oil 50 of required and sufficient amount Is thus 
supplied Into the annular space A, and the oil 50 Is 
subsequently quickly discharged outside the first ball 
bearing 10 , thereby making it possible to suppress an increase 
In torque while the first inner ring member 13 rotates about 
the shaft center. 

Moreover , even when metal abrasion powder would be mixed 
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In the oil 5 , this will be quickly discharged outside the first 
ball bearing 10 from the discharge space 60 with the oil 50. 
Thereby, making it possible to suppress to the minimum 
generation of indentation to the inner and outer ring raceway 
surfaces 11a, 13a, lib, and 13b caused by the metal abrasion 
powder . 

In a case of the second ball bearing 25, since the flow 
direction of the oil 50 only becomes the opposite direction 
to that of the first ball bearing 10, detailed description 
will be omitted. 

Incidentally, in each embodiment described above, an 
example in which the first and second ball bearings 10 and 
25 are used for the bearing for supporting the pinion shaft, 
of the differential mechanism 1 of the vehicle is shown, but 
it is not limited to this. That is, it is applicable to a 
mechanism havi.ng a configuration where the bearing ring which 
is one component of the double row ball bearing is fixed to 
one side of the shaft or the housing, the other componiant of 
the doTible row ball bearing is attached to the other side of 
the shaft or the housing, and the shaft is inserted into the 
housing. 

Incidentally, in the embodiment described above, 
description has been made of a case where the first and second 
ball bearings 10 and 25 of the tandem type have been used for 
an example of the differential mechanism 1 , but it is not 
limited to this. That is, although not shown, if it is, for 
example a double row ball bearing which is not the tandem type 
and has the same raceway diameter, or a ball bearing which 
is a single row ball bearing and is arranged at a part being 
lubricated by the oil so that the poor lubrication is 
concerned, the area of the space formed between the shoulder 
portion of the inner and outer ring members and the edge 
section of the cage is reduced (it is made smaller in area) 
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±n the matter similar to the above, thereby making It possible 
to achieve a function effect similar to that of the embodiment 
described above. 

As will be obvious from the above description, according 
to the present Invention, It Is possible to supply a lubricant 
with required and sufficient amount Into the ball bearing, 
thereby making It possible to certainly lubricate the Inside 
of the ball bea^rlng In a state of suppressing an Increase In 
torque. 

Industrial Availability 

According to the present Invention, It can be applicable 
to the ball bearing used for the differential mechanism or 
the like which Is mounted, for example on a vehicles. 
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